| Rudder fin The invention relates to a fin for a rudder for water
vehicles, in particular ships, which have high demands wth respect to
their maneuverability. "H gh demands with respect to their maneuverability”
refers below to ships, for which particularly high rudder forces are

requi red and/ or ships that nust performnmaneuvers at slow speeds such as
docki ng maneuvers, w thout additiona aésiitance, e.g. fromtugboats.
Rudders with these types of fins ar lled "fin rudders” or "flap
rudders”. These concern nostly so-called "full spade rudders”, on the
tralllng edge of which, i.e. on the rear rudder rail as seen fromthe
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that the finwithoat sdditivnalassat@scederd. foorh egbadtsi ng of the vx/neel i.e.
during the pivoting of the rudder around the rudder stock axis. A greater
propel | er stream defl ecti on and hi gher rudder forces can be achi eved hereby
with fin rud d r I I Wﬁ}%!ﬂto
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bl ades are made of netal in particular of steel, the rudder fins for |arge
shi ps have aS@ani@(@ondl ngly high weight. Fig. 1 shows an exanple of a
perspective view of a full spade rudder 100 with a pivotable fin 30 known
fromthe state of the art. The rudder shown in Fig. 1 conprises a rudder

bl ade 20, whTR& finas reemBlly absidnatciiculatdd g tie sliduds dde Whithniftey] d be
connected with a steering gear (not shown here) arranged in a ship's hull.
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arranged on the upper end area of the fin 30 as well as on the | ower end of

the skeg as @'Eéﬁmgﬁf'“@dhﬁdﬁéﬁ@ of thenwhegl p.est dyinquthe phatingneinwiie and
conprises a n e sings 12
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3 due to the fact that the the rudder fin has a larger angle to the
propeller flow than the rudder blade. Extrenely high forces occur in
particular in the connection area between the rudder fin and the rudder
bl ade so that the material, fromwhich the rudder fin is made, nust be
designed in an appropriately rigid and stable manner. The object of the
present invention is to specify a fin for a rudder for water _vehicles,

whi ch has i nprhev/iep preopeintallydesigngshsughcinahihey havwe deighisymilaniegthat
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fin wth the characteristics of claim]l. In t case, of, the present
i nvent i on, tH@erméwefi%hiﬂ%soratanh@é%_-Ebwfm@!vBgena{dziﬁrahﬂ.ag?tgw Yertby
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fin, at |east partia , using fiber-conposit he wei ght of the
rudder fin i suddersfiderinbygnaredasedelhrat caddesi blatearareusiager ohehetal in

sufficient stabilit d/ pr, bending_.and connection rigidity of the, rudder
fin. in part Fedieerofaeel ine e Biboe BEaniaR arve & SRRRoRsaEs  y
used. Fi ber- @aidhe pl astics and other fiber-conposite materials can al so

be used. In particular graphite fibers can be used as carbon fibers. The
advant age of the use of fiber-conposite materials is their |ow weight and

their high rigidj nd s LIty  Th L1 her- | t terial for
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shown here) arranged in a ship’s hull. A pivotable and positively driven fin
30 mainly made of metal, which is provided with an articulation device 10
designed as a sliding pivoting piston linkage, is provided on the rear
trailing edge of the rudder blade 20 as seen from the direction of travel.
The articulation device 10 is arranged on the upper end area of the fin 30
as well as on the lower end of the skeg as a permanent component of the
ship structure (not shown) and comprises a universal joint with a hinge pin
14 and the bearing housings 12 and 16 of associated horizontal pistons
and vertical pistons (not shown here). it is recognizable that the
articulation device 10 is arranged outside of the rudder fin and/or the
rudder blade 20 of the rudder fin 30. The fin 30 progresses over the entire
height of the rudder blade 20 and is arranged in a pivotable manner

around the trailing edge 22 of the rudder blade 20.

It is generally advantageous to design the rudder and/or rudder fins in the
lightest possible manner in order to have to apply less force during the
rolling of the wheel, to be able to dimension the bearing of the rudder in a
correspondingly smaller manner, etc. On the other hand, however,

extremely high rudder forces occur in the case of rudder fins which are



4 share of fiber-conposite material in the rudder fin, the stronger the
advant ageous achi eved hereby, e.g.: The bearing of the rudder can be

di rensioned smaller. The assenbly and/or the mai ntenance of the rudder fin
is simplified. The production of the fin and the adjustnent to the rudder
bl ade is sinplified. 1In a preferred enhodi ment of the invention, the fin

has a fin body, which is at |east partially made of fiper-conposite
material . Th&Ueite Hedipct that{be dBg fa@é‘%ﬁ%@a&ﬁ: "gRaANY %’oﬁﬁsn'gforf@“ﬁﬁt rix
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al so possi bl @,pE ,-igté]? rigidaR@dyathe rimfierentirely of a fiber-conposite
material. The higher thée share of fiber-conposite material on the fin body,

the greater the achieved wei ght reduction, since the fin body of rudder
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edge, the reaftigaitl i ng edge and the upper and | ower end areas of the
rudder fin. If applicable, additional, suitable material |ayers such as
protective paint or the like can be applied to the surface of the 5 rudder
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characteristics of claim 1.

In the case of the present invention, the rudder fin has a fiber-composite
material. It is hereby advantageous that through the production and/or
manufacturing of the rudder fin, at least partially, using fiber-composite
material, the weight of the rudder fin is considerably reduced and can
simultaneously reach a sufficient stability and/or bending and connection
rigidity of the rudder fin. In particular a carbon fiber composite material is
advantageously used. Fiber-composite plastics and other fiber-composite
materials can also be used. In particular graphite fibers can be used as
carbon fibers. The advantage of the use of fiber-composite materials is
their low weight and their high rigidity and stability. The use of fiber-
composite material for the production of the rudder fin, on which extremely
high rudder forces act, was aitempted for the first time with the present

invention.

It is generally advantageous to make the fin as large as possible, i.e. for
the most part and/or mainly, of fiber-composite material. It is also possible
that the fin be entirely made of fiber-composite material. The larger the



In particular in the case of the exenplary enbodi nent descri bed above, it

i s advantageous that the fin body forns one or nore inner holl ow areas
separated from each other. These holl ow areas can advant ageously be filled
inwth a suitable filler material, in particular a foamlike material |ike
hi gh-strength and water-tight foans. Thg rudder fin does not thereby need

to be designe ssive bq .continu advant agequs for
the wei ght r Gfﬁlognpa r‘?%p?ﬁﬁ%é?vng’ﬁ i t h?hé”‘i‘i‘?fe% e $iHngs a1’5’%)dy i's
desi gned suchqlhatageBlif behelbd Hepdhy) ety : and/or rigidity of the rudder fin
is created. The fi? I'ing of the holl'owarea(s) with a filler material serves
as a further support of the fln body. In the case of this exenplary

enbodi ment, the der. for _exanpl e be a fin body made of
fiber- relnforced%ﬁ WQ 4bﬁ&ﬁa@§%%gﬁkﬁﬂ§@ﬂéa§%%?@%n1or the Iike and
woul d t hus nake due entlrely mnthout conponents and/or parts nade of netal.
It is furthernore preferred that the fin body conprises a front Ieadlng
edge facing & r Ubgassemblenndies the medntenange Phigedugder B isng MpliEigds r om a
rudder, wherein stiffening elenents, in particular internediate floors, are
arranged bet ween the two edges. Also in the case of this enbodi nent, in
particul ar thke Jueesrogucfiaeof ahe tfiteantdteradjustrean tovthel ydder fbcludmds from
the fin body. The stiffening elenents serve to reinforce and/or increase
the | oad- beari n§if§i8€i ty of the rudder fin and can general |y be designed
in any suitable form It is particularly preferred to design these

stiffening elenents as internediate floors, which are al so preferabl y nmade
of fiber- conﬁoaiﬁrefanwdeembbdinﬁmwthmimﬁemdhaﬂde firl bas a fihi bodig wiieh isner
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t he rudder bl a ru der fin and an articul ati on device or the |ike.
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itself In opgedllyt desigadd @uah eraNE Ganorecviviehthehforéatddeting oh the rotder to be
able to receive the rudder conponents, it is advantageous to arrange the
recei vi ng/ j ofiit AsPeidinighs it imusie have subficiemestabiily ansien Hgiddygwhish ishe
rudder fit a Furtherrmre t he
receiving/j o?%\’%qde‘?}rg%@ |§r91£§de § %;@%ﬁ@of?\gogﬁg nfldétﬂnalhl n the fin body of the
rudder fin and/or integrated into the fln body For one, this

advant ageously facilitates the production process, of the rudder fin, and
al so ensur est ufBermere, rfé%@reiﬁﬁgﬂ,taamheeﬁﬂbheﬁy é“%l'ﬁ‘é( Pedatakl FAMpisiely ea of
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particularly suitable as a bearing material, the 7 elenents are

advant ageously nmade of netal and/or steel. However, any other suitable,
sufficiently strong and stable material can also generally be used. If the
receiving/joint elements are nade of steel with an integrative arrangenent
inthe fin body, the fin body will continue to be seen as mainly made of
fi ber-conposite material when the rest of the fin body is nade of
fiber-conposite material within the franework of the present invention.



The design of the receiving/joint elenents nmade of steel material

advant ageously offers the possibility of processing themin a finished size
on relatively small machine tools before the production of the fin body.
The receiving/joint elenents can be aligned using a suitable device, in
order to then produce the fin body arousd the arrangenent. The ot herw se
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generally have any suitable form In another preferred enbodi nent, the
receiving/joint elenments are designed as tubes and/or as a conbi nation of

several tubes, . The fiber f i - i . pal. ably be
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hi nges of r uddgh-stémgthandhnatehdighibfoamg. fhestualdier finydomsdiairtheiepydided of t he
fin body can increase in the case of an integrat.ive arrangenent. 8 and the
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the fin body in a refnforced nmanner 1n the area of the front |eadl ng edge.
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fin body is thereby advantageously provided in the area of the pivot
connections of the rudder fin with the rudder blade, in particular in the
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wat er vehicles, in particular for ships with gi h demands w respect to
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wth 9 intermediate floots, which are also preferably made of fiber-composite
material. These intermediate floors divide the inner hollow area of the fin
body into individual bottom hollow areas and/or subsections, which can
each be provided with a foam core. However, another design of the
stiffening elements is also generally conceivable, for example as braces or

the like.



si mul t aneous guarantee of sufficient rigidity of the rudder fin. The

provi sion of a hollow area instead of the design of a massive body further
contributes to the weight reduction of the rudder fin. One or nore
receiving/joint elenments can preferably be provided on the fin body, which
are designed for the connection with a gudder and/or for receiving parts of
a rudder. Furthernnre the at | east one hgllow area can be filled with a

filler materil@anotyr l?rﬁ’éef{ﬁ'q)&{]ﬂﬂdﬁﬁe@f th ding has 608y WAre Feedving/ioishst
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onto the Cor%gl Ay, gbe.t ?L?d(fe[ercﬁl'a}ﬁbngor rreé;b %' t@ﬂé}.yéﬁhg@@ﬁéﬁ%ﬁ %E:}g
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and/or fin bodies in particular, in the case of sma]|l nu ﬁ)ers can, be

produced si nE’é iy of @ RBgRoBOMEFHIPRe]r i ket belverny g er iy ansl thesnel |
mol ds. A prefe eerdbgﬁg YiEsh e fgeﬁwga\gﬁgmtoaeh%n%hﬂ%.é RakBeo4 A no.  The

drawi ngs schenatica oW I n: a perspective view of a Spade
rudder w th de$ignemsvanhingemetbieingt aiccaot Hihge ddelf.Fi g. 2a perspective side
view of a rudder fin according to the invention; Fig. 3aa side view of the
rudder fin fromFig. 2;

In order to enable a connection with the rudder, or in order to be able to
receive the rudder components, it is advantageous to arrange the
receiving/joint elements in the area of the front leading edge of the rudder
fit and/or in the upper end area of the fin. Furthermore, the receiving/joint
elements are preferably designed within the fin body of the rudder fin
and/or integrated into the fin body. For one, this advantageously facilitates
the production process of the rudder fin, and also ensures that the
receiving/joint elements are located in the area of the greatest stability of
the rudder fin, namely in the fin body, since the largest forces typically

occur in the connection area between the rudder fin and the rudder blade,

The receiving/joint elemenis can generally be made of any suitable
material, in particular also a fiber-composite material or a combination of
several different materials. However, it is preferred to design the
receiving/joint elements out of a metallic material, in particular steel. Since
high forces occur in the area of the receiving/joint elements, as already

mentioned, and/or stee! is particularly suitable as a bearing material, the



Fig. 3ba top view of the rudder fin fromFi g. 2; Fig. 4aa sectional
the rudder fin fromFig. 3b; Fig. 4bla sectional view of the rudder
fromFig. 3a;, Fig. 4b2an enl argenent of a section fromFig. 4bl; Fig.
4canot her sectional view of the rudder fin fromFig. 3a; Fig. 4danot

secti onal

view of the rydder fin fromFi noth ct,i Vi ew o
Lader 1 nC isngnts amsatvrniaoskyste made ot eistananclor Sl PBRsvEL AR
fromFig. 3a1otﬁé:9suu%‘?’e REFFRERNY MRILRESRIMAH A8 Tcad él@@@'ehéfwr'ylt% nt

el enent ;

used. If the receiving/joint elements are made of steel with an integrative
arrangement in the fin body, the fin body will continue fo be seen as
mainly made of fiber-composite material when the rest of the fin body is
made of fiber-composite material within the framework of the present

invention.

The design of the receiving/joint elements made of steel material
advantageously offers the possibility of processing them in a finished size
on relatively small machine tools before the production of the fin body. The
receiving/joint elements can be aligned using a suitable device, in order to
then produce the fin body around the arrangement. The otherwise
conventional and comparatively complicated mechanical processing of the
receiving/joint elements after production of a fin body in a conventional

steel construction is thus omitted.

The receivingfjoint elements can generally have any suitable form. In
another preferred embodiment, the receiving/joint elements are designed
as tubes and/or as a combination of several tubes. The fibers of the fiber-
composite material can preferably be wound around these tubes in order
to produce the rudder fin. The tubes can thereby be used as a wound
core, around which the fibers are wound for the production of the fin body
and which remains in the component, iLe. in the fin body, after completion
of the winding. Such receiving/joint elements designed as tubes are
suitable in particular for receiving sliding pivoling pistons from arliculation
devices and/or for receiving hinge pins from hinges of rudder blades.
Furthermore, the stability and/or rigidity of the fin body can increase in the

case of an integrative arrangement.

Since the greatest forces act on the rudder fin in particular in the

connection area between the rudder fin and the rudder blade in general

vi ew of
fin

her

view of the rudder fin fromFyg. 3a; Fig. 4eanother sectional

f the
fin



Fi g. 5ba perspective representation of another receiving/joint element; and
Fig. 5ca perspective representation of another receiving/joint elenent.

Fig. 2 shows a fin 40 according to the invention, which is designed for

pi votabl e articul ation on a rudder blade of a rudder for water vehicles.
Covered or internal parts of the fin 408are shown using dashed lines in the
representati Fi T uU i ris f I i edge
41, a rear t(r)d;}(ﬂhr?ghgjéjdei fﬁ‘zg g%rn{\é;@e%é@\r? Q%értgﬁ;%4g‘§§ﬁag?%rﬂl;%ﬂ{eerf @ﬁg trfﬁea 44,
The fin 40 i subidenbrhdeyinathiel ardaodi itgdetmt dgadingi duiye, dbipadidstagebes ital

whi ch conprises all fin material in the area of the fraont | eadi ng edge 41,
the trailing 48si the finpodydn gisirfowsd mpaaeun theparep affibe fspéleatiog ar ea

44. Nbreover, e fhi Y L&0 i i d fac 45 and
several int erergg%i' aﬁélef Itegﬂrg%%géfrer%gﬁgzddd%gtgﬁ{géén ?ﬁgé@{v\oﬂgd é@‘”ﬁ@m ?and t he
si de wal | s 45einfdreemenérlageisané filavaroenpiitei waterialher hanh | @werall ethicker anged
bet ween t he edges 4 2 of the t nd, areas 43, 44 and th 11 si de

oal 1o a5 of RS of Bedf Sodbrcbdiort SloBARa O PGP Bretes preaibse

hol | ow areas g gnjoRfyerably filled with a foamcore (not shown here). An
upper recess 48a and"a |l ower recess 48b are provided in the area of the
front | eading edge 41 of the fin 40. Furthernore, a steel tube 70 is

provi ded betwee oth recesses 48 4 and parallel to the |pngitudinal
s of the T anegn prefarad et dng 1oy BRE hafia bl BRBHGT eage
41. Anot her sizeR) 50Uboréferamyail & 409, betheorgixiniGinnRhgBX bf the fiprigva ded in
the fin body between the | ower recess 48b and the | ower end area 44

Anot her r el atiessrsedionet deweln tthee agaa ehitae frent Jeadige@dapt Ht amas her

the upper r e Seid i el & CAREEE sBEh IRERT Ak iy ket BebE el
di rection of achvbdwiflO rddpeet &b suffRisHRegbiRtychrl/earigidity Tiaré hedday il t he
recesses 48a, 48b, the steel tubes 91, 70 and 80 formtwp receiving/joint

el enent s f or Withveiradieaceysiapaxemmi waight redurdions| Tagemaxiaumelesioth 8§/ j oi nt

el ements of r I [ h h c Lsting
of tubes 70, Ef%f Ihﬁéﬁéﬁ% @%ggbﬁggeag%gggﬁglgﬁ} gf}@iéa?i @\r,]\g‘g ?I%%pgﬁﬂ}ecg{@k for
recei vi ng hi sgenedtivnsalf theé ngederdin with tioksl endderddade, Theaniiougar ipiths atgwt shown
here) can each be inserted into the end areas of the tubes 70, 80, 91 which
are open t owdf H€¢ ¥pRermast pived capaectitll, while the hinge conponent (not
shown here) of the rudder bl ade arranged around the hinge pins can be
inserted into the respective recess 48a, 48b. Al tubes 70, 80, 91, 92 are
ful Iy arrang@dodudtionnint & diberohgubsitef canstructionl eyerieirailydOnalplds @ semeledesi gned
integrated into it. The tube 92 is anoﬁher r cehvig%}é@i Qt el enent and is
desi gned for”?%‘@@’i@ﬂtﬂt@o%‘)gﬁ?'ﬁ"‘p X geoeiriesangd/PoRepk nretied syrigses thap ar of a
sliding pivotd het HOA S idRkage pi-st on can
¢ BEsQR%t ﬂﬁelht%eﬁcé tiops: ngga%yﬁa@eggu@fg@e b%f.e@

be inserted throug ube 92 and thus ves ‘to ] articulate the
fin 40 on a pudiewithl lade flolv registddes chorbenaineultansiviuslyersalired especially to t he

fins known fromthe state of the arf. andg for. e |l e shown,ipn Fig. 1, the
Fecei vi ol oG BRERerSh A9 e Vhishoter PHIGHAURY & deriedo btk dent i on
i s designed %@oﬁq@?fiéailiﬁ REHAIY Imbeiiel idesffh. and/or is integrated into it and
is not fitted on the upper end area 43 of a fin 40 |ike usual. The

structure of the 12
Furthermore, the object on which the invention is based is solved through
a method for the production of a fin of a rudder for water vehicles, in
particular for ships with high demands with respect to their
maneuverability, in which a fin body is produced, which mainly consists of
a fiber-composite material, mainly forms the outer surface of the fin and
has at least one hollow space. By making the fin body out of a fiber-

composite material, considerable weight reduction can be achieved with



rudder fin is hereby sinplified and no separate conponents need to be
installed on the fin 40. Fig. 3a shows a side view of the rudder fin 40
fromFig. 2. In contrast, Fig. 3b shows a top view of the same fin 40. Fig.
4a through 4g show different sectional representations of the fin fromFig.
2, 3a and 3b. Thus, Fig. 4a shows a |ong tudinal sectional view through the
fin 40. Al hatched, cut surfaces ip Fig. . represent the _fin body of the
fin 20 e Ui uaRals o swierntigidfy oERianct e ThnBovRonso, o1,
92 of the recgi w efibR Bef!iRERAHS ofthe! %@%!hab?da rhagsivBt 8bER diierf | oors
46 are arranged parallel to each other and divide the inner area of the fin
body of the féantdutest® dee ewalght ersaitistien holl Ithey mddas v, Oniei o mage
preferably filled. wi.th. a foamcore. Furthermre..it is, recognizabhl.e that
the entire fitopunagait eRRtsredr’ st/ ahlhs BrSved pnaghiiohey Wop: o
the tubes 70,ar8Qesignedorithé e8hrRé&br WIS af heldbt anb@ﬁyomemn%pahs%bl e the
f oam cores (not shown here) arranged in the hollow areas 47. Furthernore,

it is recognigaudder: frartheraore, dheaat leageona halfownares ean &e fiklrd withe® recess
48a i s desigqﬁgrhﬁhgﬁ rced, i.e. thicker than shown in the other area,
since high | oads occur  here. The outside of the frontal edge 41 is designed
mainly linear, just like the outsides of the upper and | ower end area 43,

44. In contrast, the outside of the trailing que 42 qﬁ? a flat, curved
and/ or convex PrtbgmEdygien airtae dinpadye Wirieniscaalleastdnastt made fianfiaer-i s
designed in t ﬂﬂﬁ%r ar 4 %ﬁﬁf I/ for
one to recei&%ﬁhonpoﬁgﬁ smgf ?ﬁﬁ%&?ﬁr U%g‘%?ﬁ%%;h@%ﬁﬁqﬁ%aévgsgﬁghey
al so reinforad thee arespactyeneraiiyebs ofed Her ffiberiodyposite wiatetialshdy are

arranged, nanely the frontal ed areg 41 and the, upper end area 43, Fi
I1 Shows o RGP ARPOGRAL S VAW REGRIGING Ioo e GNP Rr RO PEr ned by
90 wi th respeglt QvhilR dr@RBHdIEY ge‘iﬁ@xtihﬂﬁﬁ’#e fd g%%éf@pﬁ?eucé’@for'fhgz 4b2

is an enl argenment’ of the upper engiarea 43 o I'S recogni zabl e
t hat the tuberédudtoncoifiiectiebpdyuFucthededraralifieningnelesezhibyint particular

fiber-conposi.te materi of the fjin pody i he upper, end area 43 of the
13 rudder 11 iiegmesie Hoofe et advBolkeabusly bacush WhER auBpsipRSdo s
formed by theghiBehosy hﬂ@-%!f(ﬁheﬂlét&%'for‘éoﬂ?@%hﬁrﬁ; BRH &tk Arranglel WBDRASL . Fi 0.
4c through 4g show different cross-sectional representations of the rudder

fin from Fi gtwo hatfashelid e81dl theispgrdhé hellgw #ieg.of dbe §Sindvaslyaafterdbejeistng. onal
vi ew t hrough,the rudder. fin,40.in e area between .th 92 a t he
Upper most - nol & S Ehve eroamBnt 1 eS BE FOhaT R BN e "

i nt er secti ng fihi BilyCmadB BB pbsitBratghial Rewblnd badyindivgcaodhadhy, Fig.
4c shows a hol ohedral surface nmade of fiber-conposite material, which is
onl y i nt er r upeegiving/ieint elesnenis asn alke adyeatapousholakeHdage oiiemativele 41,

the profile fin.e S_i f-cigcle-l] - 10 ea of

t he Pargest }t§$$%5ﬁﬁﬁiﬂ§ﬁaﬁi%ﬁ&P§fﬁ%ﬁa&géﬁﬁﬁiObﬁgﬁﬁg?ﬁﬁﬁé%ﬁ'F%ﬁeg 1. From
there, the Wdrhihaddd,'idpaanguiax hiaMuelly, etoathkeedoresand/driee reapRing/jbire curved
manner up to a trailing edge 42 after approximately nore than half the

|l ength of thélaroaaisr Iniepntrastfo s Hmdibgr seipdingnag ganeralih pedigrmed

i nternedi ate . LCh..d n . LW\nq. 8 seen
rom the |ondit ANy ME e ahbar SEREB Y Dol SubRS AT £ PalefRea ot o
floor 46 is desegrdd cdcbhemiaildths ahd/orth Wallles #bpanituldreint thal tasy ofdge 42.

Fig. 4e shows another cross-sectional view, which runs through a hol | ow
area 47. |t s9dlcpBgWerapiad DabratCedeigcr B tRetOdoReUdlss Bpeliid nade

of fiber-con?ﬁ%E ﬁp& Ll ox. 1/3 of the overall length of the
rudder fin. € Eﬁ? Omﬁ@?@gh&@nﬁ@B esi gned approximately like a triangle,
wherein the two long | egs are curved. Fig. 4f shows another sectional view

through an intermediate flgor 46 and Fig. 4g shows a sectional view through
a hol ?ow ar e gﬁefqutepfgbpa@@%rg qugw_e inventioR is shown in the grawmg. he J

drawings schematically show in:



14 Fig. 5a, 5b and 5c show perspective detail views of the tubes 70, 80,

91, 92 arranged integrated in the fin 40. The tube 70 has an upper end area
71, which is arranged in the area of the recess 48a and has a | arger
dianeter with respect to the rest of tube 70. This | arger dianeter serves
for one to reinforce the upper end area1@fl and for the adjustnent to the

recei vi ng of hi nge pin _and a.hi hge of a rudder, (not.sh here) in the
functionali tﬁ%‘f)'a beafy R%rsgﬁgt‘ln{e Y%W? 8 Iaﬁseru&d%_r WFHea ’\éﬁgbo‘@l*ré’mj 92 are
connect ed together threngbtdidof fyamti on of an al nost right angel, in
particul ar by neans of welding, wherein an opening 93 is provided in tube
92 opposite thi$e291. Al peEpestive, sigy view, oba Iﬁ@dﬁgefdf*&kaqqol@nﬁn@ pheces 94
on their open ends, vvhiirﬁ% %BEF to rest on the fiber-conposite material of
the fin body of the fin 0"'"“The steel tube constructions shown in Fig. b5a

t hrough 5c cdfigadso be acsidié eibw ohihetradder P frohsFigoR; Ref erences 100 Rudder

10Articul ation device 12Beari ng_housi ng 14H nge pins
Fig. 3b a top view %f the rudd%r fin fron%J Figp 2;
Fig. 4a a sectional view of the rudder fin from Fig. 3b;
Fig. 4b1 a sectional view of the rudder fin from Fig. 3a;

Fig. 4b2 an enlargement of a section from Fig. 4b1;

Fig. 4c another sectional view of the rudder fin from Fig. 3a;

Fig. 4d another sectional view of the rudder fin from Fig. 3a;

Fig. 4e another sectional view of the rudder fin from Fig. 3a;

Fig. 4f another sectional view of the rudder fin from Fig. 3a,

Fig. 49 another sectional view of the rudder fin from Fig. 3a;

Fig. ba a perspective representation of a receiving/joint element;

Fig. 5b a perspective representation of another receiving/joint
element; and

Fig. 5¢ a perspective representation of another receiving/joint
element.

Fig. 2 shows a fin 40 according to the invention, which is designed for
pivotable articulation on a rudder blade of a rudder for water vehicles.
Covered or internal parts of the fin 40 are shown using dashed lines in the
representation of Fig. 2. Thus, the fin 40 comprises a front leading edge
41, a rear trailing edge 42, an upper end area 43 and a lower end area 44,
The fin 40 is formed by a fin body made of a fiber-composite material,
which comprises all fin material in the area of the front leading edge 41,
the trailing edge 42, of the upper end area 43 and of the lower end area
44. Moreover, the fin body comprises side walls and/or side surfaces 45
and several intermediate floors 46 arranged between the two edges 41, 42
and the side walls 45. The intermediate floors 46 divide the hollow area
arranged between the edges 41, 42 of the two end areas 43, 44 and the



16Beari ng housi ng 20Rudder bl ade 21Rudder stock 22Trailing edge of rudder
bl ade 30Fin fromthe state of the art 40Fin according to the invention
41lLeadi ng edge 42Trailing edge 43Upper end area 44Lower end area

11
side walls 45 of the fin body into several, separate hollow areas 47. These

hollow areas are preferably filled with a foam core (not shown here). An
upper recess 48a and a lower recess 48b are provided in the area of the
front leading edge 41 of the fin 40. Furthermore, a steel tube 70 is
provided between both recesses 48a, 48b and paralle! fo the longitudinal
axis of the fin 40 in the fin body in the area of the front leading edge 41.
Another steel tube 80 parallel to the longitudinal axis is provided in the fin
body between the lower recess 48b and the lower end area 44. Another
relatively short steel tube 91, which is connected with another longer steel
tube 92 mainly arranged orthogonally to if, is provided above the upper
recess 48a. The steel tube 92 runs diagonal to the longitudinal direction of
the fin 40 through the upper end area 43. Together with the recesses 48a,
48b, the steel tubes 91, 70 and 80 form two receiving/joint elements for
pivotable connection with a rudder blade. The receiving/joint elements of
the frontal edge area of the fin 40 shown here and consisting of tubes 70,
80, 91 and recesses 48a, 48b are designed in particular for receiving
hinge pins of hinges of a rudder blade. The hinge pins (not shown here)
can each be inserted into the end areas of the tubes 70, 80, 91 which are
open towards the recesses 48a, 48b, while the hinge component (not
shown here) of the rudder blade arranged around the hinge pins can be
inserted into the respective recess 48a, 48b. All tubes 70, 80, 91, 92 are
fully arranged within the fin body of the rudder fin 40 and/or are designed
integrated into it. The tube 92 is another receiving/joint element and is
designed for receiving a part of an articulation device, in particular of a
sliding pivoting piston, of a rudder blade (not shown here). The piston can
be inseried through the twbe 92 and thus serves (o forcibly atliculate the
fin 40 on a rudder blade of a rudder for water vehicles. In conirast fo the
fins known from the state of the art and for example shown in Fig. 1, the
receiving/joint element 92 of the rudder fin 40 according fo the invention is
designed in the fin body of the fin 40 and/or is integrated into it and is not

fitted on the upper end area 43 of a fin 40 like usual. The structure of the



45Si de wal |

46l nternedi ate fl oor 47Hol | ow areas 48a, b Recess 70St eel
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12
rudder fin is hereby simplified and no separate components need to be

installed on the fin 40.

Fig. 3a shows a side view of the rudder fin 40 from Fig. 2. In contrast, Fig.
3b shows a top view of the same fin 40. Fig. 4a through 4g show different
sectional representations of the fin from Fig. 2, 3a and 3b. Thus, Fig. 4a
shows a longitudinal sectional view through the fin 40. All hatched, cut
surfaces in Fig. 4a represent the fin body of the fin 40 , made of fiber-
composite material, into which the tubes 70, 80, 91, 92 of the
receiving/joint elements are integrated. The intermediate floors 46 are
arranged parallel to each other and divide the inner area of the fin body of
the fin 40 into several separate holiow areas 47, which are preferably filled
with a foam core. Furthermore, it is recognizable that the entire fin is made
of the fin body made of fiber-composite material, the tubes 70, 80, 91, 92
integrated into the fin body and if applicable the foam cores (not shown
here) arranged in the hollow areas 47. Furthermore, it is recognizable that
the frontal edge 41 in the area of the upper recess 48a is designed
reinforced, i.e. thicker than shown in the other area, since high loads occur
here. The outside of the frontal edge 41 is designed mainly linear, just like
the outsides of the upper and lower end area 43, 44. In contrast, the
outside of the trailing edge 42 has a flat, curved and/or convex
progression, wherein the greatest width of the fin 40 is designed in the
upper end area 43. The tubes 70, 80, 91 and 92 serve for one to receive
components of a rudder. On the other hand, however, they also reinforce
the respective areas of the fin body, in which they are arranged, namely

the frontal edge area 41 and ihe upper end area 43.

Fig. 4b1 shows a longitudinal sectional view through the rudder fin 40
turned by 90° with respect to the longitudinal sectional view from Fig. 4a.
Fig. 4b2 is an enlargement of the upper end area 43 of Fig. 4b1. It is
recognizable that the tube 92 is completely surrounded and/or encased by
the fiber-composite material of the fin body in the upper end area 43 of the

t ube



94End pieces 16 Cains: 1. Fin rudder for maneuvering ships wth high
demands with respect to maneuverability, conprising a rudder blade and a
fin characterized in that the fin, which is pivotally fastened to the
rudder bl ade, conprises a fin body, which is at |east partially nade of
fiber-conposite material. 2. The fin rudder according to claiml,

rudder fin 40. Thus, the entire outer surface of the rudder fin 40 is formed

by the fin body made of fiber-composite material.

In contrast, Fig. 4c through 4g show different cross-sectional
representations of the rudder fin from Fig. 2, 3a and 3b respectively. Fig.
4c shows a cross-sectional view through the rudder fin 40 in the area
between the tube 92 and the uppermost hollow area 47. Thus, the cross-
section proceeds along the intersecting line C-C holohedrally through the
fin body. Accordingly, Fig. 4c shows a holohedral surface made of fiber-
composite material, which is only interrupted by the recess of the tube 91.
From the frontal edge 41, the profile of the fin extends in a half-circle-like
manner to an area of the largest profile width, which is arranged at the
height of tube 91. From there, the walls 45 run approximately paraliel until
they taper in a curved manner up to a trailing edge 42 after approximately

more than half the length of the rudder fin.

Fig. 4d shows a sectional view through an intermediate floor 46, which is
arranged behind the recess 48a when seen from the longitudinal direction.
It is recognizable that the intermediate floor 46 is designed integrated into

the walls 45 and the trailing edge 42.

Fig. 4e shows another cross-sectional view, which runs through a hollow
area 47. It is recognizable that the length of the front end area 41 made of
fiber-composite material is approx. 1/3 of the overall length of the rudder
fin. The holiow area 47 is designed approximately like a triangle, wherein

the two long legs are curved.

Fig. 4f shows another sectional view through an intermediate floor 46 and
Fig. 4g shows a sectional view through a hollow area 47 and the recess
48b.



characterized in that the fin body at |east partially fornms the outer
surface of the fin. 3. The fin rudder according to claim?2, characterized
in that the fin body has one or nore separated inner hollow areas, which
are preferably filled with a filler material, in particular a foarry
material. 4. The fin rudder according tqgone of clains 1 through 3,
characterized_ in_that the fin body conprises_a front |eadi ngmg(r:l@e f aci ng

the rudder, dige8g. bb anﬁu%saﬁ*gé)errwq%yea%@ﬂ Vieyrs ehibe vege &% f f eni ng
elenents, in @AGELARLRinbRFRETRIHY GnfdP 0 R 1t PR9SE RELPBEN R eSd0esS

71, which is arranged in the area of the recess 48a and has a larger
diameter with respect to the rest of tube 70. This larger diameter serves for
one to reinforce the upper end area 71 and for the adjustment to the
receiving of a hinge pin and a hinge of a rudder (not shown here) in the
functionality of a bearing shell for the hinge pin. The tubes 91 and 92 are
connected together through the formation of an almost right angel, in
particular by means of welding, wherein an opening 93 is provided in tube
92 opposite tube 91. Ali tubes 70, 80, 91, 92 have disk-like end pieces 94
on their open ends, which come to rest on the fiber-composite material of
the fin body of the fin 40. The steel tube constructions shown in Fig. 5a

through 5c¢ can also be calied “inlets.”



17 5. The fin rudder according to one of clainms 1 through 4, characterized
inthat the fin body is reinforced in the area of the front |eadi ng edge
facing the rudder. 6. The fin rudder according to one of clains 1 through
5, characterized in that in a cross-sectional viewthe fin body in the area
of the front |eading edge has a maxi mum¢ykength of 15- 50% of the maxi mum

| ength of the fin. 7The fin rudder accoréi ng to one of the previous clains,
char act eri zed-$tPitRR{eraneesfti n conprises at least one receiving/joint

el ement for connection with the rudder and/or for receiving a conponent of
the rudder, which is preferably arranged in the area of the front |eading
edge facing t1 r Rididterand/ or in the upper fin end area

10 Articulation device

12 Bearing housing

14 Hinge pins

16 Bearing housing

20 Rudder blade

21 Rudder stock

22  Trailing edge of rudder blade
30  Fin from the state of the art
40  Fin according to the invention
41 Leading edge

42  Trailing edge

43 Upper end area

44 Lower end area

45 Side wall

46 Intermediate floor

47 Hollow areas

48a,b Recess

70 Steeltube

71 Upper end area

80 Steel tube

91 Steel tube

92 Steel tube

83 Opening

94 End pieces



(43). 8. The fin rudder according to claim?7, characterized in that the at
| east one receiving/joint elenent is e of one or nore netallic
materials, in particular steel. 9. The fin rudder according to claim?7 or
8, characterized in that the at | east one receiving/joint elenment conprises
one or nor@aimrles, around which the fiber-conposite material can be wound
and/or |amnatéd. 18

1. Fin rudder for maneuvering ships with high demands with respect to
maneuverability,
comprising a rudder blade and a fin
characterized in that
the fin, which is pivotally fastened to the rudder blade, comprises a fin

body, which is at least partially made of fiber-composite material.

2. The fin rudder according to claim 1,
characterized in that

the fin body at least partially forms the outer surface of the fin.

3. The fin rudder according to claim 2,
characterized in that
the fin body has cne or more separated inner holiow areas,
which are preferably filled with a filler material, in particular a foamy

material.

4. The fin rudder according to one of claims 1 through 3,
characterized in that
the fin body comprises a front leading edge facing the rudder, a rear
trailing edge facing away from the rudder and stiffening elements, in

particular intermediate floors, arranged between both edges.



10. The fin rudder according to any one of the preceding clainsfor a water
vehicle, in particular for ships with gh demands with respect to
maneuverability. 11. The rudder accord1 ing to claim10, characterized in
that the fin conprises at |east one receiving/joint elenent for connection

with a rudgler bfqd, ﬁﬂﬂ!é?racf:@ifdlﬁf&?bﬁéQQC%lrﬁQ"(ﬁﬁRﬁlﬁh #f the rudder bl ade,
which is preferably arranged he area of the front |eading edge of the

fin facing the q’rméerlmchmvethahd/ or in the upper fin end area, wherein a
part of a hing dder bl a and ned fo t he, pi vot abl e
connection of 5H§ maq&@r{s?ﬁﬁqrg%ﬁ} %rggq Hﬂg%ﬂg Q/\WQ? DY east

one receiVving/jrotigér.el enent of the fin and/or is inserted into the at | east
one receiving/joint elenent of the fin, and/or wherein an articulation
device, in particular a sliding pivoting piston, of the rudder is connected
with the at | east one receiving/joint element of the fin and/or is inserted
into the at | east one receiving/joint elenment of the fin. 12. Method for

the produdi.i on Tfe @n tuddesfacaordintgier ofebf vialras 1vakigheS, in particul ar for
ships with high de%ds W th respect to maneuverability characterized in
that a fin bodyhesadgueedin thaéhst nainly of fiber-conposite material, which

forms at | east iiai dthifs SBENdSlevpHid A5 Bod i 12 icR GHile RRRt Raghfipst one

hol | ow area, one or nore receiVving/|oint enents are provi
appl i cabl e i n asgedrasoa maembiimlengtlyof 65 - S0fnetthiecmamintum tdreyth ofitte and/ or
for receiving cﬂ%rrponents of the rudder, and 19

7. The fin rudder according to one of the previous claims,
characterized in that
the fin comprises at least one receiving/joint element for connection
with the rudder and/or for receiving a component of the rudder, which is
preferably arranged in the area of the front leading edge facing the
rudder and/or in the upper fin end area
(43).

8. The fin rudder according fo claim 7,
characterized in that
the at least one receiving/joint element is made of one or more

metallic materials, in particular steel.

9. The fin rudder according to claim 7 or 8,
characterized in that
the at least one receiving/joint element comprises one or more tubes,
around which the fiber-composite material can be wound and/or

laminated.



i f applicable the at | east one hollow area is filled wwth a filler

material. 13. The nethod according to gl aim 12, characterized in that for
the production of the fin body two half shells and if applicable stiffening
el enents to be arranged between the half shells are produced and conbi ned
into the fin body. 14. The nethod according to claim 12, characterized in
that for the production of the fin body one or nore cores, in particular

f oam cor es'0. drie/fér rusider aecorging toerei ond gl ihei precediegeidinsiore piaan ded,
around whi ch tRRn{doqh T CAIRAS! bPsARLUilPhighUMRMRE AR 218 nat ed-

maneuverability.

11. The rudder according to claim 10,
characterized in that
the fin comprises at least one receiving/joint element for connection
with a rudder blade and/or for receiving a component of the rudder
blade, which is preferably arranged in the area of the front leading
edge of the fin facing the rudder blade and/or in the upper fin end area,
wherein a part of a hinge arranged on the rudder blade and designed
for the pivotable connection of the fin on the rudder blade is connected
with the at least one receiving/joint element of the fin and/or is inserted
into the at least one receiving/joint element of the fin, and/or wherein
an articulation device, in particular a sliding pivoting piston, of the
rudder is connected with the at least one receiving/joint element of the
fin and/or is inserted into the at least one receiving/joint element of the

fin.

12. Method for the production of a fin of a rudder for water vehicles, in
particular for ships with high demands with respect o maneuverability
characterized in that
a fin body is made at least mainly of fiber-composite material, which
forms at least mainly the outer surface of the fin and has at least one
hollow area,
one or more receiving/joint elements are provided if applicabie in
and/or on the fin body for connection with the rudder and/or for

receiving components of the rudder, and



13.

14.
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if applicable the at least one hollow area is filled with a filler material.

The method according to claim 12,

characterized in that

for the production of the fin body two half shells and if applicable
stiffening elements to be arranged between the half shells are

produced and combined into the fin body.

The method according to claim 12,

characterized in that

for the production of the fin body one or more cores, in particular foam
cores, and/or one or more receiving/joint elements are provided,

around which the fiber-composite material is wound and/or laminated.



